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In -v itro  effect of fungicides on hyphal growth and sporogenesis 
of Lagenidium  sp. isolated from Penaeus m onodon  larvae and 
Scylla serrata eggs
G .D . L io-Po, M .E .G . Sanvictores, M .C .L . Baticados and C .R . Lavilla
The  s e n s it iv ity  o f  La ge n id iu m  sp. iso la ted f ro m  Penaeus m o n o d o n  ( iso la te  F 16-30 ) and 
S cy lla  serra ta  ( iso la te  F 1 11-22) to  th ir t y - fo u r  a n t im y c o t ic  c o m p o u n d s  was d e te rm in e d . M y c o s ­
ta t ic  e ffec ts  w ere eva luated f ro m  observa tions o f  chem ica ls  on th e  d e v e lo p m e n t o f  vesicles, z o o ­
spores and m yce lia l g ro w th .
The rates o f  m y c e lia l g ro w th  a fte r  48  h r  in c u b a tio n  in fo u r  d if fe re n t  m ed ia  are presen ted 
in T ab le  1. A na lys is  o f  variance o f  th e  g ro w th  rates o f  te s t fu n g i show ed s ig n if ic a n t d iffe re n ce s  
(P <  0 .0 1 ). D uncan 's  m u lt ip le  range tes t ( P <  0 .0 5 ) show ed th a t  n u tr ie n t  agar is th e  c o m m o n  
m e d iu m  th a t  a llow ed  acce le rated g ro w th  fo r  b o th  iso lates.
E xpe rim e n ts  w ith  o rgan ic  solvents used in subsequent tr ia ls  revealed th a t  e th a n o l and 
d im e th y lfo rm a m id e  possess in h e re n t a n t im y c o t ic  p ro p e rtie s  (T ab le  2 ) .  T h e ir  use, th e re fo re , 
was lim ite d  to  m a x im u m  levels o f  5 ,0 0 0  m g /l fo r  d im e th y lfo rm a m id e  and 5 0 0  m g /l fo r  e th a n o l 
to  m in im iz e  c o n t r ib u to ry  in h ib it in g  e ffec ts  th a t  m ig h t m ask th e  re la tive  fu n g ito x ic  a c t iv i ty  o f  
c o m p o u n d s  be in g  assayed.
The  spe c ific  a c tiv itie s  o f  th e  34  tes t chem ica ls  on  vesicle fo rm a t io n ,  s p o ru la t io n  and m y ­
ce lia l g ro w th  o f  L a g e n id iu m  sp. are presented in  T ab le  3. A  " n o  e f fe c t "  dose was one th a t  d id  
n o t in h ib it  d e ve lo p m e n t o f  vesicles, zoospores o r  m yce lia l g ro w th . M y c o s ta tic  e ffe c ts  o f  the  
th e ra p e u ta n ts  tested w ere g rouped in to : A ,  doses th a t a llo w e d  vesicle fo rm a t io n  b u t  n o  z o o ­
spores w ere d e te c te d ; B, doses th a t in h ib ite d  b o th  vesicle and zoospore  d e v e lo p m e n t; and C, 
doses th a t  in h ib ite d  th e  d e ve lo p m e n t o f  th e  said sexual re p ro d u c tiv e  u n its  and m yce lia  b u t  w h ic h  
a fte r  4 8  hours a llo w e d  m yce lia  to  c o n tin u e  to  g ro w . M y c o c id a l doses are tho se  th a t  k il le d  th e  
fungus  as evidenced b y  th e  absence o f  hyp ha l d e v e lo p m e n t even a fte r  seven days in c u b a tio n  un d e r 
o p tim a l c o n d itio n s .
I t  is appa ren t f ro m  th e  da ta  th a t fu n g ito x ic  e ffec ts  o f  th e  tes ted  chem ica ls  resu lted  in  
in h ib it io n  o r re d u c tio n  o f  e ith e r vesicles fo rm e d , m o tile  zoospores, o r  h yp h a l g e rm in a tio n . A n  
in te res tin g  obse rva tion  is th a t,  w ith  m ost o f  th e  chem ica ls  tes ted , th e  lo w e s t dose th a t  repressed 
hypha l g ro w th  d id  n o t necessarily  in h ib it  sexual re p ro d u c tio n .
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Table 1. M ycelial g row th  o f L a g e n id iu m  sp in d iffe ren t m edia afte r 4 8  hours incubation.
C u ltu re  
M ed iu m
M yc e liu m  size (m m )a
F 16—3 0 b F 1 1 1 - 2 2 c
N u tr ie n t  agar (N A ) 12 9
B ra in  H e a rt In fu s io n  agar (B H IA ) 8 5
P ep tone-yeast ex tra c t-g lu co se  agar (P Y G A ) 6 6
S abou rauda 's  d e x tro se  agar (S D A ) 0 0
aM ean o f  th re e  rep lica tes
b F va lue: 1 0 .4 3  (s ig n if ic a n t a t 1 % level)
c F va lue : 9 .9 6  (s ig n if ic a n t a t 1% level)
P otassium  perm anganate  and m e th y le n e  b lue  a ffe c te d  b o th  zoospore release and hyp ha l 
g ro w th  o f  iso la te  F 1 6 -3 0  a t th e  least in h ib ito ry  doses o f  10 m g /l and 0 .5  m g /l, respective ly . 
E conazo le  n itra te  y ie ld e d  s im ila r e ffec ts  w i th  iso la te  F 1 1 1 -2 2  at 0 .5  m g /l. A  p a tte rn  o f  p ro g ­
ressive re d u c tio n  in  th e  re la tive  n u m b e r o f  sw im m in g  zoospores and in th e  size o f  h yp ha l d e v e lo p ­
m e n t was observed as th e  dose increased. T h is  p a tte rn  was c o n s is te n tly  seen in  tests on  t re f la n , 
m e th y le n e  b lu e , h yd ro g e n  p e ro x id e , c lo tr im a z o le , fu ranace , m a lach ite  green, basic fu c h s in , ben- 
la te , ca lc iu m  h y p o c h lo r ite ,  po tass ium  perm anganate  and fo rm a lin  (Tab le  3 ). R e la tio nsh ip s  b e t­
w een dose level and th e  in h ib it io n  rate (%) estim a ted  b y  th e  least squares regression analysis 
revealed lin e a r re la tio n s h ip s  in  b e n la te , ca lc iu m  h y p o c h lo r ite , po tass ium  perm anganate , fo rm a lin , 
b e n z a lk o n iu m  c h lo r id e , 2 ,4 -D , econazo le  n itra te , e th a n o l, d im e th y lfo rm a m id e , p h en o l, PVP- 
io d in e  and res iguard. On th e  o th e r hand , ve ry  p o o r a n t im y c o t ic  e ffec ts  were observed w ith  
io d in e , t r ia c e t in ,  a m p h o te r ic in  and n y s ta tin . In h ib it io n  o f  zoospore and vesicle fo rm a t io n  b y  
b o r ic  acid and fu n g ito x  w e re  in i t ia l ly  no ted  a t 5 0 0  m g /l and at 10 m g /l b y  g r ise o fu lv in . S uppres­
s ion o f  m yce lia l g ro w th  b y  th e  la tte r  chem ica ls  was p ra c tic a lly  n il.  L a s tly , a f lu c tu a t in g  e ffe c t 
o n  th e  size o f  m yce lia l g ro w th  was d e m o n s tra te d  b y  p im a ric in  a lth o u g h  zoospores w ere in h ib ite d  
at doses o f  5 0  m g /l and 100  m g /l.
R e s p o ru la tio n  o f  washed and su b cu ltu re d  tes t fu n g i th a t d id  n o t spo ru la te  d u r in g  exposure 
to  th e  chem ica ls  show ed th a t m a jo r ity  o f  these recovered fro m  repressive a c tio n  o f  the  drug. 
F 1 6 -3 0  iso lates exposed to  e th a n o l, basic fu ch s in , ace tic acid and m a lach ite  green, how ever, 
show ed no  re p ro d u c tiv e  responses po ss ib ly  du e  to  pe rm an en t damage b y  these chem ica ls . D a co ­
n il and P V P -io d ine  seemed to  have equal e ffec ts  on tre a te d  co lon ies  o f  F 1 11-22 .
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Table 2. Fungitoxic activ ity  of d im ethylform am ide and ethanol on vesicle fo rm atio n  (V ) ,  m otile  
zoospores (Z ) and m ycelial growth inhibition (M G )d o f L a g e n id iu m  sp.
C o n c e n tra tio n  
(m g / l)
S tru c tu re  
a ffec ted
D im e th y lfo rm a m id e E th a n o l
F 1 6 -3 0 F 111 —22 F 1 6 - 3 0 F 1 1 1 - 2 2
V + + + ++++
Z ++ + +++ ++++
MG 0 0 0 0
500
V + ++ + ++ + ++  ++
Z ++ ++++ +++ +++
MG 0 0 0 0
1000
V + + +
Z +++ + + —
MG 0 0 0 0
5000
V + +
Z +++ + — —
MG 0 0 0 0
10000
V + +
Z + + — —
MG 0 14 0 7
50 0 0 0
V – –
Z - - * * —
MG 86 48 100 45
d — mean o f  th re e  rep lica tes
* *  — washed and su b cu ltu re d  m y c e lliu m  d id  n o t resporu la te .
A m o n g  th e  sys tem ic  a n t ib io t ic s  tes ted , a m p h o te r ic in  and n y s ta tin  e x h ib ite d  ve ry  p o o r 
m y c o s ta tic  e ffec ts . T h is  m ay im p ly  th a t La ge n id iu m  sp . ce lls have no  s te ro l-c o n ta in in g  m em brane  
in w h ic h  these com p ou nds  co u ld  in duce  adverse changes (G ale , 1978 ). G ris e o fu lv in  and fu ranace  
e x h ib ite d  lo w  levels o f  m y c o s ta tic  doses. T he  la tte r  seems p ro m is in g  because o f  its  a cco m p a n y in g  
a n tib a c te ria l a c tio n  (D e lves-B ro ug h ton  &  P oupa rd , 1976 ; S h im izu  &  Takase, 1 9 67 ). O n 
P. m o n o d o n  larvae, how ever, fu ranace  has been fo u n d  to  adverse ly  a ffe c t m o rp h o lo g ic a l d e v e lo p ­
m en t (G acutan &  L lo b re ra , 1977 ).
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Table 3. Mycostatic and mycocidal levels (mg/l) of 34 antifungal agents on Lagenidium sp after 24 hours exposure
Chemical
F 16-30 F 111-32
"N o effect" 
Dose
Mycostaticdose Mycocidal
dose
"N o effect" 
dose
Mycostatic dose Mycocidal
doseA B C A B C
Acetic acid, glacial 100 500 100 500
Amphotericin B >100 >100
Benlate 10 50 100 500 10 50 100 500
Benzalkonium chloride 1 5 10 50 0.5 1 5 10 50
Boric acid 100 500 1000 500 1000
Calcium hypochlorite 100 500 100 500
Clotrimazole 0.1 0.5-1 5 0.1 0.5-1 5 -1 0 50
Copper sulfate 1 5-100 500 0.1 0.5-1 5 -100
Crystal violet 0.1 0.5 1 0.1 0.5-1 5
2, 4 D 1 5 10-100 500 0.1 0.5-1 5-100 500 1000
Dacomil 1 5 -10 50-500 1 5 -10 50-500
Detergent 1 5 -10 50 1 5 -50 100
Dimethylformamide 50000 5000 10000 50000
Econazole nitrate 0.1 0.5-500 1000 0.1 0.5-100 500-1000
Ethanol 1000 5000-10000 50000 500 1000-50000
Formalin 5 10 50 5 10 50
Fuehsin (basic) 1 5 -1 0 50 1 5 10 50
Fungitox 100 500-1000 50 100-1000
Furanace 0.5 1 5 10 50 1 5-10
Griseofulvin 5 10 50-1000 5 10-1000
Hydrogen peroxide 100 500-1000 10 50. 100
Iodine >10 >5
Malachite green 0.05 0.1 0.5 1 0.5 0.1 0.5 1
Methylene blue 0.1 0.5 1-10 50 1 5
Nystatin* 1000 500 1000
Phenol 10 50-1000 10 50-1000
Pimaricin 10 50—>  00 50 100->100
Potassium permanganate 5 10 50 100 5 10 50 100
PVP-Iodine 100 500 1000 50 100-500 1000
Resiguard 1 5-10 50 50 100
Tolnaftate 5 10-100 0.5 5 -5 0 50-100
Triacetin >100 > 5 0
Treflan-R 0.5 0.5-1 0.05 0 .1 -5
Trifluralin 0.001 0.005-0.1 0 .5-10 0.001 0.005-0.1 0 .5 -5
A — dose at which vesicles developed but no motile zoospores were detected. 
B — dose that inhibited vesicle formation 
C — dose that inhibit mycelial growth for 48 hours 
* — dose computed as units/ml
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T he  broad  sp e c tru m  a c t iv ity  o f  c lo tr im a z o le  has been d e m o n s tra te d  w ith  C and ida  a lb ica ns  
( Iw a ta  &  Y am a gu ch i, 1 9 75 ). P im a ric in , how ever, re q u ire d  h igh doses to  be m y c o s ta t ic  in  th e  
presen t s tu d y . T he  p o o r a n t im y c o t ic  a c t iv i ty  o f  t r ia c e tin  m ay be a t t r ib u te d  to  th e  absence o f  
esterases in  seaw ater w h ic h  ca ta lyzes its  con ve rs ion  to  th e  a c tiv e ly  a n tifu n g a l d e r iv a tiv e .
D is in fe c ta n ts  te s te d , i.e ., b e n z a lk o n iu m  c h lo r id e , d e te rg e n t (T id e ), fo rm a lin ,  p h e n o l, p o ta s ­
s ium  perm anganate  and resiguard w e re  m y c o c id a l a t lo w  c o n c e n tra tio n s  and m ay  be cons idered  
fo r  d is in fe c tio n  o f  e q u ip m e n t and fa c il it ie s  used in  c rustacean c u ltu re . A c e tic  ac id , b o r ic  ac id , 
ca lc iu m  h y p o c h lo r ite ,  hyd ro g e n  p e ro x id e , io d in e  and P V P -io d in e  req u ire d  such h igh  levels th a t  
th e y  are n o t e c o n o m ic a lly  su ita b le  fo r  d is in fe c tio n .
T he  p o o r s p o ru la tio n  response o f  some tre a te d  iso lates m ay in fe r  p a rtia l o r  p e rm a n e n t 
dam age o f  sporogenesis in  L a g e n id iu m  sp. exposed to  these fu n g ic id e s . T h e  absence o f  c o rre la t io n  
be tw een  b o th  test fu n g i m ust be regarded w ith  ske p tic ism  u n t i l  m o re  ex te ns ive  s tud ies  are m ade. 
A  con s is ten t o b se rva tio n  in  th e  p resen t e x p e rim e n t was th e  a p p a re n tly  re la tive  s e n s it iv ity  o f  
L a g e n id iu m  sp. hyp ha e  to  th e  tes t fu n g ic id e s  even a t ve ry  lo w  doses as evidenced b y  th e  degree 
o f  in h ib it io n  rates. T h a t these in h ib it io n  rates are n o t  c o rre s p o n d in g ly  acco m pa n ie d  b y  e ffe c ts  
o n  sporogenesis leads to  th e  c o n c lu s io n  th a t funga l m y c e lia  o f  L a g e n id iu m  s p .  are p ro b a b ly  a f­
fe c te d  b y  fu n g ic id a l a c tio n  even at ve ry  lo w  doses. A lth o u g h  c o m p a ra tiv e  s tud ies  o n  m y c o s ta tic  
and sp o ro s ta tic  a c tiv itie s  o f  a n tifu n g a ls  show ed n o  ev idence th a t  th e  la tte r  is s tro n g e r th a n  th e  
fo rm e r, in  genera l, fu n g is ta t ic  a c t iv i ty  o f  va riou s  substances seems to  have m o re  e f fe c t  o n  m y c e lia l 
g ro w th  th a n  on  germ  tu b e  em ergence (Y an ag ita  &  Y am a g ish i, 1 9 5 8 ).
A lth o u g h  m yco c id a l levels o f  th e  chem ica ls  tes ted  w i l l  be ideal f o r  le th a l t re a tm e n t o r 
c o n tro l o f  L a g e n id iu m  sp. th e  h igh  dose re q u ire d  m ay be le th a l to  th e  h o s t. T h e  use o f  th e  m y ­
co s ta tic  c o n c e n tra tio n s  th e re fo re  is a p ra c tica l ap p ro ach . Based on  th is  s tu d y , c lo tr im a z o le , 
c rys ta l v io le t, econozo le  n itra te , m a lach ite  green, t re f la n  and t r i f lu r a l in  s h o u ld  be cons ide red  
f ir s t  in  p r io r i t y  since these e x h ib it  m y c o s ta tic  e ffe c ts  a t less th a n  1 m g /l dose. In  a d d it io n ,  o th e r  
chem ica ls  such as b e n z a lk o n iu m  c h lo r id e , fo rm a lin  and resiguard m ay be in c lu d e d  because o f  
th e ir  re la tiv e ly  lo w  cos t. T re a tm e n ts  o f  rea ring  w a te r c o n ta in in g  la rvae, a d u lt  sh rim p s  o r  crabs, 
how ever, sho u ld  be d o n e  o n ly  a f te r  p re lim in a ry  to le ra n ce  e x p e rim e n ts  us ing a t least th e  m y c o s ­
ta t ic  dose prove  to  be safe fo r  th e  hosts. M yco c id a l doses on  th e  o th e r  h a n d , can be use fu l 
fo r  d e te rm in in g  d is in fe c tio n  doses o f  e q u ip m e n t and fa c il it ie s  used in  rea ring  p rocedures as 
w e ll as fo r  d e s tro y in g  ba tches o f  in fe c te d  larvae.
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